[Abstract] The intestine is a central organ required for the digestion of food, the absorption of nutrients and for fighting against aggressors ingested along with the food. Impairment of gut physiology following mucosal damages impacts its digestive capacities that consequently will affect growth, wellbeing or even survival of the individual. Hence, the assessment of intestinal functions encompasses, among others, the monitoring of its integrity, its cellular renewing, its immune defenses, the production of enteroendocrine hormones and its digestive capacities. Here, we describe in detail how to assess the activity of the proteases secreted in the intestinal lumen of adult Drosophila melanogaster flies. This method can also be used for larval intestines. The present protocol is adapted and improved from the Sigma-Aldrich's protocol proposed in the 'Protease Fluorescent Detection Kit' (Product code PF0100).
3. Dilute the overnight bacterial culture with LB to obtain the required OD. For example: to obtain an OD 1.8 of 4D22 bacteria from an overnight culture at OD 9, you need to dilute the overnight culture by 5 (9/1.8 = 5). Use LB medium to make the dilution.
4. Then mix at 1:1 the diluted culture with 10% sucrose (see Recipes). For practical reasons mix 1 ml of diluted culture with 1 ml of 10% sucrose. This mixture will constitute the intoxication solution.
5. 5-day-old virgin females are allowed to fast for 2 h at 25 °C: flies are placed in empty Drosophila bottles at 25 °C for 2 h. 2. The flies (10 virgin females per condition) are anesthetized using the Droso-sleeper.
3. Place one fly in a watch glass pre-filled with 1 ml 1x PBS (see Recipes) ( Figure 2A ).
4. Using forceps, hold the fly by the head and pull gently on the posterior part of the abdomen to carefully detach the abdomen from the thorax ( Figure 2B ).
5. Then, the intestine is carefully stretched ( Figure 2C ).
6. Cut the head and untie very gently the intestine first from its anterior part and then from its posterior part ( Figures 2D-2F) .
Note: Here, we need only the midgut so we cut the foregut and the hindgut. We also removed
Malpighian tubules that can still be attached at the midgut/hindgut boundary ( Figures 2D-2F ). E. Sample preparation 1. Recover gut content by pressing them with a microtube pestle fixed on a motor set to 1,000 rpm:
put the motor on and perform 10 up and down movements with the microtube to allow the pestle to reach the bottom of the microtube (Video 1).
Note: Keep the tubes on ice to avoid any protein degradation. The goal is to recover most of lumen contents, so do not strongly crush the guts and do not perform more than 10 up and down
movements.
Video 1. Crushing intestines.
The video describes the procedure to gently crush intestines using a microtube pestle. Note at the end of the video that to avoid to waste gut content, we take off the pestle and press it against the edge of the microtube 2. Centrifuge for 5 min at 10,000 x g and 4 °C.
3. Dilute at 1:10 a part of the supernatant: take 20 µl of the supernatant and transfer it in a 1.5 ml microtube containing 180 µl of 1x PBS.
4. Take another 20 µl of the supernatant in a 0.5 ml microtube and place it at 4 °C waiting for protein assay if one wants to normalize the results per mg of protein. Table 3 are reported in this graph.
Only the means were used to draw the graph. 
